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evacuation procedures for facilities with special needs, and

possible confirmation procedures is also included in Section 5.

Several other sources of information were used to estimate
vehicle demand. A field survey «® housing units, conducted in
the summer of 1979 by Consumers Power Company, was used to
estimate tnhe population and its sector distribution within four
miles of the site. A copy of this survey is included as
Appendix C. Venicle demand estimates and their distribution
for the area between four and ten miles of the site were based
¢n 1980 city and township population projections (see Table 1),
a.d a review of U.S.G.S. and township plat maps.

3.2 Population and Vehicle Estimates Associated wit' Facilities

Having Special Evacuation Needs

A number of facilities located within the l10-mile radius
were identified which have special evacuation needs. For
example, these facilities include the medical, (see Table 6),
educational, (see Table 7), and other facilities requiring
special consideration. Vehicle demands for these special
facilities were not included in the summer and winter estimates
associated with the general population (see Figures 4 and 5).
Evacuation of special facilities would require the use of a
combination of additional automobiles, buses, or emergency
vehicles (ambulances). Evacuation of special facilities are
addressed separately in Section 5.4.

-10-









by the "Warning Officer", based on the initial infcrmation of
an accident at the Big Rock Nuclear Plant. These najor

notification time steps are as follows:

a)

c)

d)

£)

g)

Activate the "EOC Activation Alert List",

Attachment 3 of Annex B. A copy of the alert list
is attached as Appendix G. This list includes
telephone and radio telephone notification to
various local agencies and several special
facilities (i.e., hospitals and schools). This list
includes the drawbridge in Charlevoix, which will be
directed to remain in the down position, since it is
part of the evacuation road network.

Provide available information to dispatch points in
Emmet County.

Notify Deputy Emergency Services Coordinators in
municipalities of the situation and advise to
standby to support county operations.

Coordinate with the Emergency Public Information
Office to determine the aporopriate message to be
used in pulic notification.

Based on the advice of those involved, warn the
population of the affected sectors.

Alert manazers of radio and television stations to
be prepared to transmit Emergency Public Information
messages as provided by the Public Information
Officer.

coordinate with Law Enforcement and Fire Services to
extend public notification by sector, utilizing
public address systems on emergency vehicles.
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and assignments made in order to “acilitate this notification
process. Personnel available o7 a 24-hour basis include staff
of the Charlevoix County Sh.riff's Department, Emmit County
Sheriff's Department, Charlevoix Police and Fire Departments,
(Petosky) State Police Post, Cast Jordan Police and Fire
Vepartments, and (Charlevoix) U.S. Coast Guard Station.
(Source: Mr. Earl Muma, EOC coordinator).

Maximum Maximum
Fair Weather Adverse Weather
Condition Condition
Estimate Estimate
0 to 2 mile radius (Area 1) 1 hour 2 hours
0 to 5 mile radius (Areas 2 & 3) 3 hours 7 hours
0 to 10 mile radius (Areas 4 & 5) 4 hours 8 hours*

These time estimates assume approximately 59 support
personnel would assist in the notificction process, and that
notification within the City of Charlevoix would be acceleratei
by the use of two police vehicles =2quipped with loud speakers
for broadcast of an emergency condition. Assistance from East
Jordan for notification of persons along the South Arm of Lake
Charlevoix will occur. This support was assumed at a level of
approximately ten persons. The times noted reflect primarily
the us2 of standard passenger vehicles and some 4-wheel drive
vehicles. A situation where roads were impassable due to snow
or for other reasons, notification times could be extended.

Thus, it is estimated that the sector notification times
for the 2-, 5-, and 10-mile radii would be:

Fair Weather Advese Weather
hrs:min - hrs:min hrs:min - hrs:min
0-2 Miles (Area 1) 1:10 - 1:30 2:10 = 2:30
0<5 miles (Areas 2 & 3) 3:10 - 3:30 7:10 - 7:30
0-10 miles (Areas 4 & 5) 4:10 - 4:30 8:10 =~ 8:30%

* As noted on page one, the plume exposure EPZ is about 5
miles. Information on the area within 5 to 10 miles of the
site has been included as further background material.

«]15-




Notification times under fair-weather are about half those
for an adverse-weather condition.

5.3 General Evacuation - Time Period Two

In order to determine the time needed to evacuate vehicles
from the various analysis areas, roadway capaci:ies must be
determined.

Roadway capacity is expressed in vehicles per hour (v/h).
Once the roadway capacities are known, vehicles can be routed
through tne network. Clear times will be much higher if the
flow of vehicles on a roadway approaches its capacity.

Roadway capacities were determined by following procedures
outlined in the Highay Capacity Manual.* Physical data for

each roadway were needed before the capacities could be
calculated. A field inspection of the majority of roads within
10 miles of the plant was undertaken to collect the necessary
data. Table 8 presents the results of this investigation.

Capacity calculations are based on the assumption that
each travel lane has a theoretical capacity of 2,000 v/h.**
Modifications to this value are made based on the number of
travel lanes, lane width, distance to nearest obstruction,
worst traffic grade and the percentage of trucks on the
roadway. Roadway capacity is increased with an increase in the
lane width and number of travel lanes. If there is a
sufficiently wide paved shoulder, an extra lane may be possible
during an evacuation. This possibility was not included in the
evacuation analysis.

*Highway Research Board, Highway Capacity Manual, National
Academy of Sciences, National Research Council, Special Report
87, 1965.

**See Appendix D.
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In assigning tne identified vehicle demand to the road
network, venhicles were apportioned to the evacuation route,
previously identified, within or nearest to the major
population center(s) within each sector or ring. In those
cases where there was more than one route, population was split
evenly among them, unless roadway capacities dictated a
different apportionment. For example, if one road had a
capacity significantly higher than another, it would receive
more of the demand than would be indicated by a 50-50 split.
Cumulative venicle demand was derived by adding to a road:

a) the demand estimated to be originating near it; and

b) all the demand from vehicles upstream which will be
passing by on their way out of the evacuation area.

While demand at any one time on a road would not be equal
to the total cumulative demand, it was assumed tnat all cars
were on the network at the same time. The implication of this
is that, from the time of first vehicle movement, the furthest
downstream roads always have vehicles moving on them. This is
important in the clear time calculations, as will be seen below.

Clear times were defined as the time to clear the
evacuation area of all vehicles, starting from the point at
which notification of the public is complete. The method used
involved calculating clear times for all major evacuation
routes. Not all routes necessarily start at the plant site;
however, the longest routes tend to originate there.

For each road segment of a rou.te, the time to clear the
vehicles projected to use that route was calculated. In the
case where demand was less than capacity, cars were assumed to
travel with three seconds between them (3-second headway). The
assumption of 3-second headway is considered reasonable, since
it yields a maximum flow of only 1,200 vehicles per hour. This



implies that when demand is less than capacity, no matter bhow
high the capacity, traffic flows at no more than 1,200 vehicles
per hour. Most secondary roads in the area have a calculated
capacity orf about 1,200 vehicles per hour. In addition, a
3-second headway allows for a safe stopping distance.

For example, in a 2-mile evacuation, 125 vehicles will trav-
erse the plant access road. Allowing three seconds for each
vehicle, it would take about six minutes t> clear the segment.

Where demand would exceed capacity, the calculated capacity
was used as the maximum flow rate.* 1In this case, dividing
demand by capacity gave an estimate of clear time for the
segment. This method was used when demand exceeded
capacity,since the roadway capacity was the constraining
factor. The headway metnod was used when demand did not exceed
capacity as the demand was the constraining factor.

After clear times for each link were calculated, it was
necessary to determine route clear times. An imaginary last
car was routed through the network and the clear time
calculated for each evacuation route, by sectors, for both
winter and summer scenarios. Table 10 lists the maximum
calculated clear times for each evacuation route. The route
clear times and vehicle demands for each analysis are shown on
figures contained in Appendix E. The summer values are
conservative as they include travel times obtained undcer
adverse winter weather conditions. Capacity was not reached on
any roadway eact of the plant. Roadway capacity was reached in
the City of Charlevoix, under summer venicle demands. This is
the reason for the much higher clear times for the western
sectors.

*This implies a time headway of 3,600/capacity seconds. Where
capacity is greater than 1,200 vehicles per hour, this esti-
mate yields time headways of less than the assumed free-flow
j-second headway.

-19-



The maximum clear times west of the plant assume a limiting
capacity of 760 v/h at the signalized intersection in downtown
Charlevoix. However, if point control were available at the
intersection, the clear times would be reduced. Assuming the
sigrnal did not exist, the theoretical capacity would be
1,260 v/h. The resultant clear times would be 5 to 25 minutes
less, depending on the evacuation route and time of year.
Maximum clear times assuming point control at the downtown
Charlevoix intersection are also shown on Table 10.

Several factors were not included in the analysis. There
will be a queue where vehicles are leaving a parking lot or
wnere vehicles cross intersections or turn into traffic. In
addition, the model basically assumed no formal traffic con-
trol. Vehicles were routed along a route which would probably
be taken under ncrmnal conditions. Some control is inherent in
the model as vehicles were not allowed to travel towards the
plant, even if a faster clear time could be realized.

A special note should be mentioned concerning the
drawbridge on U.S. 31 in downtown Charlevoix. The evacuation
analysis assumed the bridge to be in a down position. During
the summer months, the bridge is opened every half hour between
5:00 AM and 6:00 PM. Between 5:00 PM and 6:00 AM, the bridge
is opened as needed. During the winter months, the bridge is
opened when necessary. The bridge operator is on tne EOC
activation list. In the event of an emergency, the bridge
operator would be notified to keep the bridge down.

It should noted that there are less than 1,000 vehicles
projected to use the bridge as an egress route. The majority
of vehicles *0 be evacuated from the 0- to 5-mile and 0- to
lu-mile raddi enter the network west of the drawbridge from the
populated portions of Charlevoix.

It was assumed that during the time of notification, all
external traffic (i.e., through traffic not included in demand
estimates) will be cleared from the network, and roadblocks
will pe set up to prevent other traffic from entering. Traffic

«20-
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Some time overlap between these three activities is likely to
occur in an emergency requiring evacuation as a protective measure.
This overlap results in conservative total evacuation times, if the
times to complete the three activities are added together. These
totals assume that evacuation of persons with special needs occurs
within the notification, general evacuation, and confirmation time
periods.

Estimates for notification and cocnfirmation (see Sections 5.2
and 5.5) were not based on a detailed analysis. These estimates were
provided b the Director of the Charlevoix County Emergency
Operations Center in consultation with Charlevoix County Sheriff's
Office personnel. The notification and confirmation times presented
are simply assumed to reflect maximum times required to undertake
door-to-door type notification and confirmation with about 50
persons. The use of additional warning systems beyond those that
presently exist could reduce notification and confirmation time
estimates.

Following is a brief summary of evacuation time estimates for
fair- and adverse-weather scenarios. These were obtained by summing
the notification, general evacuation, and confirmation time estimates.

+ Fair Weather Scenario

It is estimated that notificaton and general evacuation of the
area within 2-miles of the plant could require 1-1/2 to 2 hours.
Including confirmation, this time may increase to apu.roximately
3 nours for the assumed fair-weather scenario. Estimated
notification and general evacuation of the U- to S5-mile radius is
5 hours. Total time would increase to about 8 to 8-1/2 hours with
confirmation included. Combined notification and evacuation time for
the areas within the 0O~ to 10-mile radius is estimated at 4-1/2 to
6 hours.* The confirmation period increases this estimate by 4-1/2
hours.

* As noted on page one, the plume exposure EPZ is about 5
miles. Information on the area within 5 to 10 miles of the
site has been included as further backzround material.
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POPULATION & E DEMAND ESTIMATI

" Estimated Number of Vehicle
P -}o-.l(‘\' E tal Est imate
1970 sSON 1980 fotal 1980 1980 Permanent 1980 Seasonal’ 2 Permanent Resi
' H-mx:l:.:\‘i-‘ per _ t“.[m'l !l‘l.»n Permanent : Avg Household i'«vpulﬂ iorn + 3.5 dent & Seasonal
(3) (Perm. Y(Seas.) W ehold (Perm. ) (Seas & Seasonal x 1 Vehicle/Unit Winter Sunmme t \’:-hl“Al. Demand
(Summer )
Charlevoix Count }" 1D
Charlevoi x Ul'-‘l‘” ) 3 y, X (209)

Charlevoix Frownship (65)

Haves Townshijp ) ) A . (63)

Marfion Township y ) /2 2 26 ¢ (19)
Norwood Township (22)
Bay Townshijp (106)
Evangeline Township (50)
Eveline Township (222)

Emmet County
Resort Township

West Traverse
fownship (portion
within 10 mile
radius)

population source

persons per household, 1970 .5

Y) .
Planning Department, Charlevoix County John Harri

"Planning Departrent, Emmet County Max Puitter:

) : X
1970 Census of Housing Source

oornot e e ontinued on next page




1972-1973 Housing Survey, Charlevoix County Planning Department

"Table X Projected Population 1980-90, by Areas, Charlevoix County Comprehen

Estimate ot vehicles 0 to miles for seasonal and year round was timated from field survey work completed by Consumers
m and number of total units within the 4 mile radius

Power Co., during the summer of 1979 The survey identified locati
from the plant An estimate of seasonal and permanent units was made and based on the ratio of scasonal to permanent units
projected for 1980, (i.e 295 permanent + 127 seasonal 422 uni r about 0L of total units in Haves fownship being

s $0 within 422 (0 to 4 mile total units ol '88) 13 wnits in other areas of Haye beyond

;'x'.npzwi iS5 seasonas i
5 miles Distribution of units for the 4 to 5 mile radius was estimated from counts of structures indicated on the most
recent U.S.G.S map Ihe map indicates an additional 70 total structures within the 4 to S mile radius in Haves fhus 1|

L
estimated that 288 units exist within 0 to 4 miles, 70 structures within 4 to % miles and an additional 64 units within t
]

radius A ratio »nf 707 permanent to L seasonal was used in estimating we

remaining portions of Hayes beyond the 5 wmile
demand

Fhe city of Charlevoix is located within the 5 mile radius It was estimated that 5 to
within 3 to 4 miles and 70% within 4 to 5 miles It is estimated that 1478 permanent and 437 seasonal resident are in the

radius and 3449 permanent and 1,021 seasonal residents are found in the approximate 4 to 5 mile radiu

L of he towns population 1|

)y counting dots on U.5.6G.5. map (Bay Shore quadrangle) Ass i 50 casonal an o year round unit Numbers

Iling units not population

include portions ol !-Iui.‘lrln nsive Ylan « icribing hist
Count

umpt ion of v f all easonal dwelling units during Winter

Assumpt ion v 5 ) seasonal dwelling unit during Summer




MAJOR

Name

Lexalite Corp.

of Charlevoix

Leitz Indus-

L ri('.‘\

Will-Flow Corp.

Charlevoix
Manufacturing
Co.,
Hufft d Indus-
tries

Bar
Con-

CRE North
jeverage
trol

Charlevoix
Products

Freedman Art-
craft Engineer-
ing Corp.

Not Available

Charlevoix

EMPLOYERS WITHIN 10

Chamber of

TABLE

MILES

Address and
Telephone
—e

N. U.S. 31
Charlevoix
54 71-6584 or
547-6550

B. 8.5. 31
Charlevoix
547 - .’H"’ ?
Petoskey Rd.
Charlevoix
547-6545

400 Martin Rd.
Charlevoix
547-4451
Petoskey Ave.
Charlevoix
547-9921]

U.S. 31 N.
Charlevoix
547-4459
Industrial Blvd.
Charlevoix
547-4049

S B9 31

Charlev ;ix
547-6501

Commerce,

OF

Ms.

THE

oe

BIG

cror

LLocation

Merta

ROCK

NUCLEAR PLANT

Estimated
No. of
f.l:lpl()vecs

110
(=70 day
.‘;.lllr! )

Notes

} shifts

2 shifts

Swing shift




Map
(}ndg

ES

MAJOR EMPLOYERS

Name

Hoskins Manu-
ufacturing Co.

American Mold
Enigineeriug Co.

Medusa Cement

L.,

Penn-Dixie Ind.

U.S. Air Force
Det achiment
61st CEG

Weather Shield
Sports Equip-
ment, Inc.

Midwest Ind.

Woijan
Aluminum

TABLE 2

WITHIN 10 MILES OF THE BIG ROCK

Sector
Location

Address and
lglqphgne
M-66 SSW/5-6
Charlevoix

‘:ff ]"‘t’fo l I

S. 01d M-66
Charlevoix
547-6578

)

Bells Bay Rd.
Charlevoix
547-9971

Charlevoix Rd.
Petoskey
“,»’o ’-»,'(‘r {]

Townline and
Martinchek Rds.
Bayshore
347-8731

Petoskey Rd. Lt#3
Box 22/
547-6534

Stover Rd.

‘)f’o /- ‘10“ / (

Stover Rd.
B 91
547-6545%

NUCLEAR PLANT

Estimated
No. of

Employees

i} shifts
(only 2 or 3
on 2nd & 3rd
shifts)

/] days a week,

o“ll‘ :'l’ o /I ‘!li""




TABLE

OF THE BTG ROCK NIUCLEAR PLANI

WITHIN 10 MILES

MAJOR EMPLOYERS

Estimated
Sector No. of

Address and
Name Telephone Location Employees

Impac Tool Co. 401 W. Carpenter
Norwood Rd.

Cherlevoix
547-4291

Machine
Products
3ig Rock ; - Source
Nucl<ar Plant Milton Jury,
Consumer Power
(.tt .




TABLE 3

ACCOMMODATIONS (Guest Houses, Hotels, Motels, Cottages)
within 10 Miles of the Big Rock Nuclear Plant

Estimated
Address and Se.tor No. of Yearly Number of
Name _ Teleohone Location Vehicles §Chcdu1e Units

North Star 1409 Bridge St. SW/4-5 12 All vyear 12 units
Motel Charlevoix
547-2344

Silver Birch South 11.5. 31 Summer units
Motel Charlevoix only
547-6601

Sunset Lodge W. Dixon Ave. Summer units
Charlevoix only
547-9216

Charlevoix 206 Antrim SW/ All vear units
Hotel Charlevoix
547-2861

Alray Cottages M-66 All vear
Ironton ‘ (ice fish-
547-2006 ing)

The Lodge U.S. 21N . ¢ All vear [ units
Charlevoix
547-6565

Weathervane U.s. 31 ) All vear units
Terrace Charlevoix
547-9955

Airport Motel South U.S. ‘ Summer

Charlevoix
547-9080

Source: Charlevoix Chamber of Commerc




Map
Code

Al

ACCOMMODATIONS
within

Name

Archway Motel

The Capri
Motel

Charleboyne
Motel

Colonial
Motel

Moderne

Villa

Wayside Motel

& Cabins

Golf

Motel

View

Valkommen

Address and
Televhone )

S. Bridge St.
Charlevoix

547-2096

U.5. .31
Charievoix
547-9224

3oyne City
Charlevoix
547-9340

U.5. 31 8.
Charlevoix
546-6637

S. Bridge St.
Charlevoix
S547-2571
Petoskev Rd.
Charlevoix
547-2192

Rd.

Petoskey

113 Michigan

(Guest

TABLE 3

louses :

:;t_‘ ctor
Location

SW/4-5

Hotels,
10 Miles of the Big Rock Nuclear Plant

Motels,

Estimated
No. of
Vehicles

Cottages)

Yearly
Schedule

13

TOTAL

(summer

All

vear

Summer
only

Summer
only

Summer
HH]‘/

()/l-]l,/l

All vear

Summe x
only

Summer
only
Mav-0ct.

Summer
only

June-Sept.

vear) :
only):

(all

Number of
Units

13 units

units

unit:

cabins
rooms

units

141
115

256




CAMPGROUNDS AND

within 10

Name

Mile
Fark

Nine
Point

Uhrick's
Modern Camp

Windmill
Campground

Open Gate
Campground

Fisherman's
I[Island State
Park (formerly
Bells Bay
Campground)

Whiting County

Park

Young State
P(Irk

I'ABLE 4

Miles of the

Address and
Telephone

.S. 31 N
Haves Twnshp.
547-6740

U.8. 31
Charlevoix
547-4285

Boyne City Rd.
Hayes Twnshp.
547-2746

Wickersham Rd.
Charlevoix

547-4772

H(‘] 13 H‘l‘y’ [\‘\’ .
Charlevoix

M-66

Eveline Twnshp.

Boyne City Rd.
Evangeline
Twnshp.

SELECTED

RECREATTONAL AREAS
Big Pock Nuclear Plant

Estimated
No. of
Vehi C 1 es )

Number of
Camps ites

Sector
Location

ENE/2- 5 50

(500 acres) 250

250

(160 acres)

100

WSW/5-6 41

SE/ 104

Information
Source

Cherlevoix Cham-
ber of Commerce
Ms. J. Merta

Charlevoix Cham-
ber of Commerce
Ms. J. Merta

Estimate-

not confirmed
with operators
of campground
Telephone Com-
munication
(owner's wife)

Charlevoix Cham-
ber of Commerce
Ms. J. Merta

Charlevoix Cham-
ber of Commerce
Ms. J. Merta

Charlevoix Cham-
ber of Commerce
Ms. J. Merta




TABLE 4

CAMPGROUNDS AND SELECTED RECREATIONAL AREAS*
within 10 Miles of the Big Rock Nuclear Plant

Estimated
Map Address and Sector Number of No. of Information
Code Name Telephone Location Campsites Vehicles Source
Cc8 State Rest 0.5, 31 ENE/0-1 0 20 Charlevoix
Area Hayes Twnshp. (no over- County Emergency
nights) Services Office
Earl Muma
C9 Lake Micnigan Charlevoix SW/4-5 )] 25 Charlevoix
Beach (no over- County Emergency
nights) Services Office
Earl Muma
Cc9 Depot Beach Charlevoix SW/4-5 0N 250 Charlevoix
(no over- County Emergency
nights) Services Office
Earl Muma
Cc9 Ferry Ave. Charlevoix SW/4-5 0 100 Charlevoix
Beach . (no over- County Emergency
nights) Services Office
Earl Muma
C10 Mt. McSauba SW/2-3 {day camp) *
Day Camp
Cl1l Camp Seagull, Lake Charlevoix SE/6-7 179 children * Charlevoix Cham-
Inc. 547-6556 ber of Commerce
Ms. J. Merta
C12 Camp Daggett Walloon Lake SE/6-7 100 children * Charlevoix Cham-

ber of Commerce
Ms. J. Merta



TABLE 4

-

CAMPGROUNDS AND SELECTED RECKEATIONAL AREAS’
within 10 Miles of the Big Rock Nuclear Plant

Estimated
Map Address and Sector Number of No. of Information
Code Name Telephone Location Campsites Vehicles Source
C-13 Charlevoix Sirl Marion SW/5-10 (no esti- * Charlevoix County
Scout Camp Center Road mates) Emergency Services

Office
Earl Muma

*Transportation for evacuation will be coordinated by the EOC coordinator, notification
will be by telephone or police vehicle




TABLE 5

RECREATIONAL BOATING within 10 Miles of the Big Rock Nuclear Plant

Information
Source

Sector

Address Location

B1

Bl

B2

Bl

lrish Marina

Bellinger

Marina

Fairport
Marina

Ironton Ferry
Landing

Municipal
Marina

Stover Rd.
Charlevoix

125 Belvedere
Charlevoix

307 Belvedere
Charlevoix

Ironton

Charlevoix

SW/4-5

SW/4-5
SW/4-5
S/7-8

SW/4-5

Number of Estimated
Moorings & No. of
Slips Vehicles
150 150
10 10
V10 10
w10 10°
48 48

Telephone com-
munication
Irish Marina
employee

Charlevoix Cham-
ber of Commerce
Ms. J. Merta

Charlevoix Cham-
ber of Commerce
Ms. J. Merta

Charlevoix Cham-
ber of Commerce
Ms. J. Merta

Charlevoix Cham-
ber of Commerce
Ms. J. Merta




TABLE 6

MEDICAL RELATED FACILITIES within 10 miles of the Big Rock Nuclear Plant

[i‘k—')‘pulaf_ ion
Map Address and Sector Number Information
Code Name ___Telephone of Beds Scaff Source

M1 Charlevoix Lake Shore Dr. SW/4-5 4? 30-50 Mr. Dick Kruey_erf“

Area Hospital C(Charlevoix hospital adminis-
547-4024 crator, (547-4024)

"
Home for the Maple Grove Rd. ESE/3-4 2 Mr. Bert Sou(hwnod,(’)
Elderly Charlevoix operator

347-1728

)Averagc e_timated occupancy is 27 in-patients. Thus the estimate of ambulatory
patients is 27-44, 1t is roughly estimated that one-third of such patients would
require special emergency vehicle transport while the remaining two-thirds may be
transported by passenger vehicles. These requirements would vary with in-patients’
needs. Two ambulances are stat’oned at the Fire Department (City Hall) and other
services are available in Pet.skey. Patients requiring life support services or
critical care would be transf:rred to Munson Hospital in Travis City, Those requiring
less intensive care would be transferred to the Grandview facility in East Jordan,
A best estimate made by (Mr. R, Krueger, 3/21/80), a hospital administrator ,of time
required to evacuate the Hospital following notification is one to three hours and
assumes that adequate transportation is available,

i 5 N oo : . . o ,
! )I<;1c1 lity operates presently as a family unit with less than 20 staff and residents,
None presently require the use of emergency vehicles for evacuation,




TABLE 7
EDUCATIONAL FACTLITIES within 10 Miles of the Big Rock Nuclear Plant

(A) (B)
No. of
School Name Sector No. of Teachers/ Total Information
& Address 3 Location Students Staff (A+B) Source

313 624 Secretary at

Charlevoix Public
St. Schools - number of
students and faculty
Mr. Vince O'Lach

Charlevoix High )~ 12 SW/4-5 591
School
Garfield
Charlevoix
547-6491

Secretary at (1)
Charlevoix Public

Grant St. Schools - number of
Charlevoix students and faculty
547-4407 Mr. Vince O'Lach

Charlevoix Middle SW/4-5
School

Charlevoix Elementary 1-5 59: i Secretary at (1)
School Charlevoix Public

Division St. Schools - number of
Charlevoix students and faculty
547-4361 Mr. Vince O'Lach

Sister Agnes Mary

St. Mary School
St. Mary School

1005 Bridge St.
Charlevoix
547-9441

2
Handi - SW/4-5 ' Mr. Ken Brill ‘%)

Bergman Center
201 E. Garfield capped
Charlevoix

547-2979

(l)lt is expected that evacuation of these facilities will be to other educational facilities in
East Jordan,

)

(‘)No plan for emergency evacuation exists. He explained that the facilitv has one van that
accommodates 15 persons, thus some assistance and transportation would be required during

an evacuation.




TABLE 7

EDUCATIONAL FACILITIES within 10 Miles of the Big Rock Nuclear Plant

(1‘\ ‘) ( B\)
NU s O f-
Map School Name Sector No. of Teachers/ Total Information
Code

& fuddress Grades Location Staff (A+B) _Source

S2 Charlevoix Montessori Pre- SW/4-5 2 2> Ms. K. Denovan
Children's House School
101 State
Charlevoix
47-2471

Charlevoix Trainable Handi- S/ : : y 4 Ms. Pat Tavlor
School capped 547-9947
[ronton

Cl.arlevoix Co-op Pre-
Nursery School School
(held at the

Public Library)

Not Available




TABLE 8

SUMMARY OF ROAD NETWORK CHARACTERISTICS
0-10 Miles, Big Rock Plant

Paved Distance to Worst

No. of Lane Shoulder Nearest Traffic Link

Link Travel Width Width Obstruction Grade Capacity
No. Lanes (ft) (ft) (ft) (%) % Trucks (v’h)
(@) 2 9 6 6 4 5 760
2 4 9 0 0 4 5 2440
3 2 9 6 6 2 5 1445
4 2 9 6 6 2 6 1430
5 2 9 0 N 6 0 1160
6 2 9 0 0 2 0 1160
7 2 9 0 0 6 0 1160
8 2 9 0 0 4 0 1160
9 1-2 6-8 0 0 6 0 1160
10 2 10 0 3 4 0 1540
11 2 10 0 3 4 0 1540
12 2 10 0 0 2 0 1240
13 2 9 0 0 6 0 1160
14 2 10 0 3 6 0 1540
15 2 10 0 3 4 0 1540
16 2 9 0 0 4 0 1160
17 2 9 0 0 4 0 1160
18 2 9 0 0 4 0 1160
19 2 9 0 0 4 0 1160
20 2 10 6 6 2 6 1525
21 2 9 0 0 6 0 1160

(a)Capacity based on signalized intersection. Capacity will be 1260 v/h if there was
point control at the intersections.
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SUMMARY OF ROAD NETWORK CHARACTERISTICS
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FABLE 9

SUMMARY OF EVACUATION TIME ESTIMATES IN MINUTES

summe r  We
7y —

(3) General

kend: Fair Weather Winter
s - o - - )
)y "1) General
Notifi Facil : Notifi Faclil-

cation 1t 1¢ mat ion cat ion ation ities Wmac 1on

r r, 1 I i | I I

' Fd 3 ~&

Weekday: Adverse We ither

Special Special

Evacu Confin Evacu Con!t i1

1)
Analy .x:.(

Area Radii

ation

70-90 12 14 130-150
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190-210 430

+ 950

250 490-510

250 510
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A
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\li.
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APPENDIX A

NRC AND MICHIGAN DEPARTMENT

OF TRANSPORTATION LELTERS




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

November 29, 1979

ALL POWER REACTOR LICENSEES

- Gentlemen:

This letter, which is being sent to all licensees authorized to operate a
nuclear power reactor and to all applicants for a license to operate a power
reactor (FSAR docketed), is a request for information regaraing estimates for
evacuation of various areas around nuclear power reactors. The requested
information is in addaition to that requested by the October 10, 1979 letter to
all power reactor licensees from Darrell G. Eisenhut, Acting Director, Division
of Operating Reactors, Office of Nuclear Reactor Regulation.

Although evacuation time estimates are expected to be prepared in the course
of the upgrading of the state of emergency preparedness as specified in the
October 10, 1979 letter, submission of these estimates to the NRC is being

requested on an accelerated time scale so that the NRC can identify those
instances in which unusual evacuation constraints exist and special planning
measures should be considered. In some cases of extreme difficulty where a
large population is at risk, special facility modifications may also be
appropriate. The requested information will also enable the NRC to be
responsive to a recommendation from the Environment, Energy and Natural
Resources Subcommittee of the House Committee on Government Operations.

The information requested in the enclosure should be submitted no later
than January 31, 1980.

The October 10, 1979 letter indicated that efforts to develop a model plan
were continuing. It now appears that the mcdel plan will not be completed
on a schedule which will be of use in developing upgraded plans for the
requested January 1, 1980 submittal. The upgraded plan aevelopment should
therefore proceed on a site-specific basis.

A

Sincerely, ,

s
ﬁ) /
r Sl ofln . N LT
/‘ w

/

Brian K. Grimes, Director
Emergency Preparedness Task Group
Office of Nuclear Reactor Regulation

Enclosure:
Request for Evacuation Time
Estimates

¢C w/enclosure:
Service List




REQUEST FOR
EVACUATION TIME ESTIMATES (AFTER NOTIFICATION)

FOR AREAS NEAR NUCLEAR POWER PLANTS

Backgrouﬁd

Prior to recent NRC requests that means for prompt notification to the public
be installed around each nuclear power plant site, a significant component
of evacuation time estimates was the time required to notify the public of a
need for evacuation. Studies of actual evacuations that have taken place
generally do not distinguish between the time required for notification, the
time required to implement the evac*?tion. and the time required to confirm
that an evacuation has taken place.~ The estimates for time required for
evacuations now requested relate primarily to the time to implement an
evacuation as opposed to the time required for notification. These estimates
may be based on previous local experiences (e.g., chemical spills or floods)
or may be based on studies related to population density, local geography and
road capacities. No standard method for making such estimates is identified
for use at this time. The basis for the method chosen should be described

in the response. As an independent check on the evacuation time estimates,
agreement with or comments on the time estimates made should be obtained

from the principal local officials responsible for carrying out such
evacuations. Such agreement should be documented or the areas of disagree-
ment indicated in the submittal.

The format given below is appropriate for reporting to the NRC estimates of
the time required to implement evacuation of areas near nuclear power plants.
These estimates, are to be made for the primary purpose of making available,
to those officials who would make evacuation decisions in an emergency
situation, knowledge of the time required to complete one of the protective
action options (evacuation) available for a particular potentially affected
segment of the population. A second purpose of these estimates is to identify
to 211 concerned those instances in which unusual evacuation constraints
exist ana that special planning measures should be considered. In some

cases of extreme difficulty where a large population is at risk, special
facility modifications may also be considered.

Given a decision to evacuate rather than shelter in an actual event, fewer
or more sectors or different distances than given in the reporting format
might be evacuated should this be the chosen protective action. For
example, three 22-1/2° sectors might be initially evacuated in a downwind
direction (the sector containing the plume and an adjacent sector on

each side), followed by the evacuation of other sectors as a precautionary
measure.

1/

“Hans, J. M., ur., and T. C. Sell, 1974 Evacuation Risks - An Evaluation,
U. S. Environmental Protection Agency, Hational Environmental Research
Center, Las Vegas, EPA-520/6-74-0uc.




Format for Reporting Information

The areas for which evacuation estimates are required must encompass the
entire area within a circle of about 10 miles radius, and have outer

boundaries corresponding to the plume exposure EPZ. These areas are
as follows:

Distance Area

2 miles two 180° sectors
5 miles four 90° sectors
about 10 miles four 90° sectors

Estimates for the outar sectors should assume that the inner adjacent sectors
are being evacuated simultaneously. To the exent practical, the sector
boundaries shoulu not divide densely populated areas. Where a direction
corresponding to the edges of areas for which estimates have been made is
thought not to be adequately represented by the time estimates for adjacent
areas, an additional area should be defined and a separate estimate made

for this case. The format for submittal should incluae both a table and a
figure (overlaid on a map) which each give the information requested in items
| and 2 below. Additional material may be provided in associated text.

Required Information

1. Two estimates are requested in each of the areas defined in item 1 for
a general evacuation of the populaticn (not including special facilities).

A best estimate is required and an aaverse weather estimate is required
for movement of the populztion.

The total time required to evacuate special facilities (e.g., hospitals)
within each area must be specified (best estimate and aaverse weather),

The time required for confirmation of evacuation should be indicated.
Confirmetion times may consider special instructions to the public (e.g.,

tying a hankerchief to a door or gate to indicate the occupant has left
the premices).

Where plans and prompt notification systems have not been put in place

for areas out to about 10 miles, estimates of the times required %o evacuate
until such measures are in place for the plume exposure emergency planning
zone (EPZ) should also be given. Notification times greater than 15 minutes

should be includea in the evacuation times and footnoted to indicate the
notification time.




where special evacuation problems are identified (e.g., in high
population cdensity areas), specify alternative protective actions,
such as sheltering, which would reduce exposures and the effectiveness
of these measures.

A short background document should be submitted giving the methnds
used to make the estimates and the assumptions made including the
routes and methods of cransportation used. This document should
also note the agreement or areas of disagreement with principal local
officials regarding these estimates.




UNITED ST/./E§

NUCLEAR REGULATORY COMMISSION R
WASHINGTON, D. C. 20855 ECElve D

JUN 20 1980

o0

“ N ’

-

*ran® June ]3’ ]930
= NUCLEAR LICENSING

Mr. David P. Hoffman

Nuclear Licensing Administrator
Consumers Power Company

212 West Michigan Avenue
Jackson, Michigan <9201

Dear Mr. Hoffman:

The FEMA/NRC Steer ng Committee has reconsidered the appropriate size of
_Ter,enCJ Planrning Zones for relatively small water cooled power reactors
(less than 250 mw thermal). The St eering Committee has adopted the
enclosed position on the planning basis for these react ors, which include
your piant. The NRC's proposed rule ard NUREG-0654/FEMA-REP-1 will be
modifiead to conform to this position.

ncerely,

,&,W,W Uit

Oennis M. Crutchfield,
Operating Reactors Sranch #5
Division of Licensing

Enclosure:
Planning Basis




Mr. David P. Hoffman

cc w/enclosure:

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 West Michigan Avenue
Jackson, Michigan 49201

Judd L. Bacon, Esquire
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Joseph Gallo, Esquire
Isham, Lincoln & Beale
1120 Connecticut Avenue
Room 325

Washington, D. C. 20036

Peter W. Steketee, Esquire
505 Peoples Building
Grand Rapids, Michigan 49503

Sheldon, Harmon and Weiss
1725 1 Street, N. W.
Suite 506

Washington, 0. C. 20006

Mr. John O'Neill, II
Route 2, Box 44
Maple City, Michigan 49664

Charlevoix Public Library
107 Clinton Street
Charlevoix, Michigan

Chairman

County Board of Supervisors
Charlevoix County
Charlevoix, Michigan 49720

Office of the Governor (2)
Room 1 - Capitel Building
Lansing, Michigan 48913

Director, Technical Assessment
Division

Office of Radiation Programs
(AW-459)

Us S. Environmental Protection
Agency

Crystal Mall #2

Arlington, Virginia 20450

June 13, 1980

U. S. Environmental Protection
Agency

Federal Activities Branch

Region V Office

ATTN: EIS COORDIN/TOR

230 South Dearborrn Street

Chicago, I1linois 50604

Herbert Grossman, Esq., Chairman
Atomic Safety and Licensing Boar

Us. S« Nuclear Regulatory Commission
Washington, D. C. 20555

Or. Oscar H. Paris

Atomic Safety and Licensing Board
Ue 5. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. Frederick J. Shon

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Big Rock Point Nuclear Power Plant
ATTN: Mr. C. J. Hartman

Plant Superintendent
Charlevoix, Michigan 49720

Christa-Maria
Route 2, Box 108~
Charlevoix, Michigan 49720

William J. Scanlon, Esquire
2034 Pauline Boulevard
Ann Arbor, Michigan 48103




PLANNING BASIS

FOR SMALL WATER REACTORS AND FT. ST. VRAIN

The FEMA/NRC Steering Committee has concluded that small water coocled power
reactors (less than 250 MWt) and the Ft. St. Vrain gas cooled reactor may use

a plume exposure emergency planning zome of about 5 miles and an ingestion
pathway emergency planning zone of about 30 miles. This conclusion is based

on the lover potential hazard from these facilities (lower radionuclide inveantory
and longer times to release significant amounts of activity for many scenarios).

The radicauclides considered in planning should be the same as recommended in

NUREG-0396.




WILLIAMG. M KEP . NOR

DEPARTMENT OF TRANSPORTATION

423 AVA

MICHIGAN
JOHUN P. WOODFORD, DIRECTOR

February 22,

Mr., Milton J. Jury
Consumers Power Company
1945 W. Parnall Road
Jackson, Michigan 49201

Dear HMr. Jury:

We directed to your attention a copy of our letrer of
to Mr. Holzheimer HMM Associates, Incorporated
>f the Traffic and Safety Division's further

Estimate reports for the Big Rock and P
Stations.

Subsequently, Mr. Donald E. nes of HMM Associ 3 discussed wit

Mr. Conradson his suggested mod zati 5 i Big Rock repor' and has
wade appropriate changes in tha PO ' on, minor revisions
have been made in the Palisades rep ; changes are

mmarized in Mr. Jones' letter to me date 19, 1980 (Reference
80-053), a copy of which was directe yo fice.

This is to advise you that the amended Evacuat’ Time Estimiate reports
for the Big Rock and Palisad2s Nuclear Power S ations meet with our
approval.

Very truly yours,

é [
)

Robert A. Rigotti
Field Administration Engineer
Traffic and Safety Division

ICHIGAN




T\ OFFICE MEMORANDUM
Jﬁ Cadillac, Michican

N
C gy —¥
X or TAAN

ATE: February 6, 1980

TO R. A. Rigotti,
Field Administration Engineer

B. A. Conradson, District
Traffic and Safety Enginzer

SUBJECT: Big Rork Nuclear Power Station
Evac' .tion Time Estimates

My comments regarding the subject matter are as follows:

The report takes notice of probably the orly two potential
bottlenecks in the major (US-31) evacuation route for south-
bound traffic. These would be the drawbridge and a traffic
signal, both of which are in downtown Charlevoix. Perhaps
too much importance is assigned to the signal, the effect of
which can be eliminated by point control. This is reflected
in the relatively high clear time (83 min) for S.B. US-31
noted in Table 10, and the low capacity (760 v/h) for link #1
noted in Table 8. By contrast, the effects of the drawbridge
are dismissed, perhaps too easily on page 12, by noting that
the bridge will be directed to remain in the down position per

notification via the "EOC Activation Alert List.”

ne other minor comment would pertain to the 2nd paragraph on
page 16. The termonology is rather inaccurate and conflicting,
and this information could be presented more clearly.

-

ey - ’
. - g & Z
;‘/}(x.«_.‘_ - & I RA o e

\
B. A. Conradson, District
Traffic and Safety Engineer

BAC/mr

cc: C. P. Seufert




LLUIAM G M xEN 2 A

.

DEPARTMENT OF TRANSPORTATION

sRIATION BUILE

JOHN P. WOODFORD, DIRECTO

Februarvy

Mr. Robert J. Holzheimer

HMM Associates, Incorporated
One Forbes Road

Lexington, Massachusetts 02173

Dear Mr. Holzheimer:

Appropriate district traffic and safety engi
have reviewed your preliminary Evacuation
Big Rock and Palisades Nuclear Power Stations

Mr. Edwin H. Miller, who reviewed the Palisades report, uffered
suggested changes, so we will approve that report. Mr.

who reviewed the Big Roek report, offered suggestions
attached copy of his memorandum dated February 980 the event
you may wish to commuaicate directly with him, hi ice address is 100
East Chapin Street, Cadillac, Michigan 49601. Hi {ice telephone
number is 616/775-3487.

We will in abeyance our official response on both reports pending

w .

and response to, Mr. Conradson's report.

1

Very truly

Robert A.
Field

Attachments




HMM Associates Ing
Dne Fourbes Road
Lexington Massachusetts 02!

M Robert A. Rigortti
Department of Transportation
Field Administration Engineer
Traffic and Safety Division
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P. 0. Box 30050

Lansing, MI 48909
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The Highway Capacity Manual was used to calculate the capa-

cities of the evacuation roadways within the 10-mile radius of
the plant. The methodology differs for 2 and 4 lane roadways
and for signalized intersections. There are two sections of
U.S. 31 in Charlevoix which have 4 travel lanes. Similarly,
there is one sigralized intersection in the l0O-mile radius
located in downtown Charlevoix. The remaining roadways have

2 travel lanes. Following are sample calculations for deter-
mining roadway capacity.

A. Two Lane Roadway

The Manual devotes Chapter 10 to capacity determinations
for highways without access control. The formula used %o calcu-
iate the capacity of a 2-lane roadway is: C = 2000 WCTC

where: C = capacity (mixed vehicles per hour, total in
both directions)

W, = ad’'ustment for lane width and lateral clearance
at capacity (from Tables)

T,k = truck factor at capacity (from Tables).

The number 2000 represents the theoretical capacity of a 2-lane
roadway. The lane width adjustment results in a decrease in the
capacity for travel lanes less than 12 feet in width., The adjust-
ment also accounts for the distance to the nearest obstruction
from the traffic lane. The closer tne obstruction, the lower
the capacity. Where trucks are present, the capacity of 2000
vehicles/hour is reduced by a factor which reflects the percen-
tage of trucks on the roadway and the type of terrain (level,
rolling, or mountainous). Truck percentages were obtained from
Michigan highway data and were only placed on major highways.
Following is a sample calculation: < = 2000 wc Tc'
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General Characteristics

Perhap the major population trend which bears identification is thc level
of in-migration being experienced. Data from the Michigan Department of Public
Health indicates that betveen 1960 and 1970, over 62% of the county's growth
was attributable to in-mipration.

"hile the above fipure only represants 1943 persons in a decade, the impact
of these newcomers is definite. Often *imes, the new residents enter the county
expecting to play a role in its evolution. In some cnses, this conflicts with
existing political situations. This trait, perhaps above all other trends, will
have a growing influence on decisicns made throughout the county.

Anothev peneral catepory which “ears examination is the distribution of
population between urban and rural settings. In past years, the pupulation com-
prising Charleveoix County has been generally grouped in small enclaves, villapes
or cities. lany maps of the county still illustrate the nares of such bygone
comrunities as Darnard, Durpess, Sprinevale, Coles Mill and Phelos. This trend
is still evident in the unincorporated villages of Morwood, Clarion, Walloon Lake,
Ironton, Horton Bay, and Bay Shore, and in the incorporated settlements of Boyne
City, Boyne Falls, Charlevoix, and East Jordan.

An examination of the population as delineated by the “easus of 1970 shows
that the County still naintains a basically urban population distribution. At
that time 8,876 persoms, or 53.7% of the county's population. resided in the four
incorporated communities. At the sane tine, manv of the persons residing in the
rural arcas were living ‘n the unincorporated villages listed above.

This distribution indicates that Charlevoix County has a basically balanced
population distribution. The naticnal and state lcvels of distribution are sub-
stantially different. For example, the United States has approximately 74.87% of
its population living in communities of one thousand persons or more. The State
of Michigan follows this trend by having 76.77 of its nopulation residing in com-
munities of a similar size. Charlovoix County is basically a rural oriented

community, even though the incorporated subdivisions are beginning to exhibit
urban characteristics.

All communities, incorporated units or settlements, will beein to cxperience
increased numbers of urban problems in future years. These situations will range
from increasing crime, to the need for more and better library facilities, They
all have in common an increased neced for public awarencss of future Jevelopments
and planning to meet these ultimate nceds.

As these problenms develop, the urban centers will become less atcractive as
locations for new homes. Vhen this occurs, increased pressures will evolve in
the surrounding subturban areas, and it ray be necessary for sone of the township
units to develop quasi-rmunicipal servicecs. In sonme cases this is already occurring.
It is likely to increase in frequency.

The two abo noted trends help comprise the "personality” of Charlevoix
County. These factors nust continually be considercd when evaluating future
sections of this document. Additional characteristics will be pointed out through
evaluation of the tables which follow.



Age, by Sex, 1970:

Table I compares the percent distribution of persons by age, bv sex, as
depicted in the 1970 Census of Population. The political entities that are c-m-
i . 03 P ' i Y .
pared are the three major cities, Charlevoix County, and the State of Michigan.
r J (] 79

A point of significance illustrated on this table is found in the distrihution
of persons 60 years cf age or older. Simple addition reveals that the three cities
and county have 2 grouping of senior citizens representing between 15.5 and i7.1
percent of their population. The State of Michigan figure for this age bwacket is
12.3 percent, indicating a significant overbalance of senior citizens residing in
Charlevoix Crunty,

Compensation for this overbalance in elderly persons is spotty throughout
the rest of the chart. In Boyne City a Charlevoix, for example, there is a
lesser percent of persons under 5 years of age than thrcughout the scate. By
the same token, in the 35 to 40 age ouping, East Jordan portrays a lesser per-

centage distribution than the state.

The explanation for this population characteristic is that a number of persons
have chosen Charlevoix Covnty as a place co L is is significant to this
tiiis population group.
Suc™ areas of concern as senior ¢ <en h ing, recre~’i for the elderly, and
school planning must be given par

1960 and 1979:

'he average family si the number of households located throughout the
is

ffereat political units w in Charlevoix County illustrated by Table IV
5 chart compares 1960 and 1970 information taken from the Census of Population.

)f most significance on ollowing table is the fact ths: of the
nineteen political units in tl oun W a decreased family si between 1960
and 1970. This ranged from .03 to 1.0¢ househ . The county

)
{

average decreased by .10.

Most of the units within the county compare with the State of Michigan
avcrages Notzple exceptions are the townships of Bay (3. Hudson (4.29),
Marion (3.62), Me'rose (3.76), Norwood (3.65), Peaine (3.63), St. James (3.71)

and Wilson (3.55). Hudson Township has the highest number of persons per
houschold in Charlevoix County.

’




TABLE 1V

HOUSEHOLDS, 1960 and 1970

1960 1970
Persons/ Persons/

Political Unit Population Households IH Population Households HH
Townships

Bay 348 9% 3.70 456 126 3.62
Boyne Valley 688 204 3.37 832 258 3.22
Chandler 113 26 4.35 89 27 3.30
Charlevoix 290 82 3.54 720 221 3.26
Evangeline 420 113 3,72 440 139 3.17
Eveline 602 176 3.42 837 270 3.10
Hayes 499 140 3.56 706 211 3.35
Hudson 162 39 4.26 219 51 4.29
Marion 516 133 3.98 637 190 3.62
Melrose 672 182 3.69 830 221 3.76
Norwood 243 74 3.28 325 19 1.65
Peaine 34 15 2.27 58 16 3.63
St. James 177 " 48 3.69 156 42 3.71
South Arm 726 199 3.65 934 296 3.16
Wilson 464 133 3.49 650 183 3.55
Cities

Boyne City 2,797 856 3.27 2,969 916 3.26
Charlevoix 2,751 890 3.09 3,519 1,108 3.09
East Jordan 1,919 586 .27 2,041 628 3.20
County 13,427 3,989 3.37 16,541 5,002 3.27
State (millions) 8.875 2.653 3.27

bource: 1960 and 1970 Census of Population.



Population Growth Trends

Throughout history, human teings have tended to cluster into neighborhood
groups. These groups formed to promulgate a culture and to share population
similarities. A comparable situation exists in the multitude of subdivisions
developed around the major urban centers throughout the United States.

Charlevoix County does not have densely populated subdivisions akin to those
surrounding Detroit, but it is possible to determine certain broad based areas of
influence. These are generally structured around school district boundaries, com-
mercial service centers, employment locations, and recreation facilities. Certain
natural barriers Lave aseisted in the formulation of these areas.

The following discussions will recopnize six communities within Charlevoix
County. For ease of statistical comparison the boundaries were drawn ueing town=-
ship lines. This does not assume that townships are not influenced by two or more
neighborhoods. It does, however, provide the best method of analysis and evaluation.

A basic concept to be applied in using this arcawide evaluation is that it makes
more sense to examine a district exhibiting similar characteristics than analyzing
small political units which can be affected by the in-migration or loss of a single
industry. For exacple, the City of Charlevoix may be projected to recach a given
level of population by 1990. This method of arca assessment anticipates that a
certain portion of this population will “spill over” into the surrounding townships.

Thercfore, the "area population total' is more realistic than the figures for in-
dividual political units.

Local CGrowth Trends, 1940-1970, by Areas:

Tebl. VIII nrcsents a thirty year look at the population of the political units

making up Charlevoix County. Following the procedure4out11ncd above, these political
units have been pgrouped into arcas of influence.

Arca one, comprised of the two townships cm Beaver Island, has witnessed ner-
haps the most unique growth trend. In this case development has taken a negative
direction, with the populaticn dronping a total of 302 persons (132X) since 1940.

The reason for this decrease is mainly due to th~ chaaring nature of employnment
on the island. During the earlier portions of this century, fishing and lumbering

were important industries. Since that time, they have diminished in irmportance,
causing the reduction in population.

The second area contains the larpest pooulated cocmunity in the county. The
City of Charlevoix serves as a focal point for a four township neighborhood.

Thie population groupins witnessed constant prowth since the 1%40s, Select

units experienced a decrease between 1940-50 and 1950-€(, but the area increased
each decade.

Pxplanations for this growth rate arc many; the most likely being Charleveix's
ideal location on the shores of both Lal'e Michigan and Lake Charlevoix. In recent
years, the use of Lake Michigan for recreational and scenic purposes has increased,
and a nutber of persons have determined that the Charlevoix arca is idcal for both.




Another pcesible explanation for the frowth in the Charlevoix arca i3 the fact
that the city serves as the county scat. As county government has grown, the number

of job opportunities in the county offices has caused the city's population to In-
crease.

A third area of influcnce i3 the larpest in the county. This includes Boyne

City, the five townships surrounding the city, and the Villase of Doyne Falls.
Growth in this area since 1940 has been sporatic.

The nucleus of this development arca is Boyne City. 1In 1%47, Boyne City
contained only 65 fewer persons than in 1970. The city's hiph noint was reached
in 1950, when the population reached 3,028 personms. The 1960 Census of Ponulation
saw this drop to 2,790 persons, a decrcasc of 7.6 mercont.

"hile this trond wae occuring in Boyne City, the surrounding towvnships were
experiencing steady srowth incrcases. Since 1%40, Bay, Fvangelinc, and Eveline
Townships have expericnced growth ecach decade. 3Boyne Valley Township diminished
in population from 1240 to 1950, but, since that time, the township has pgrown
steadily. "ilson Township is the only political unit which dcercased from 1940

until 1960. This loss was recovered with a 40.1% rate of prowth from 1960 to
1970.

.Explanations for this trend in growth are vapue. It is likely that a number of
influences were involved. Such things as the development and maturity of the skiing
industry, the attitude of local officials toward industrial development, the location
of the Boyne City harbor eightcen miles cast of Lake Michipan, the availability of
public, coemmercial, or secrvice Job opportunitics, and the slow development of the
arca as a shopping center. Each of these factors has impacted the arca's prowth.

Area 4 1is compriscd of the City of East Jordan and South Aran Township. It is
influenced by Banks, Central Lake, and Icho Townshins in Antrim County. Vhile the
population of the out-of-county political units is not shown, their influence and
past growth trends were used in determining a prowth trend for this area.

The East Jordan community has expcrienced slow, but steady, prowth since 1940,
This 12 basically a single industry cnvironmont and as this najor enterprise expanded
in the past, so grew the arca. With an influx of additional industrial concerns,

and related commercial and service developments, the cormunity is influenced by
nore factors.

Vhile East Jordan has experienced a steady increase in population since 1940,
South Arn Township has witnessed a fluctuating populatien level. This apparently

nas bottomed out, and 1is now heading in an upward direction, as the township re-
alizes population "spill over" from the city.

The Walloon Lake arca is comprised of Chandler and Melrosc Townships, and is
influenced by Resort, Bear Creck, and Springvale Townships and the City of Petoskey
in Emmet County. This ig a rural area, with the crientation of residents divided
between Pctoskey, Boyne City, and Vanderbilt (Otsego County).

Most residents of this portion of Charlevoix County have their places of
employmer ¢t in the surrounding areca. These two townships serve as suburban habitats.

The Villagse of “Jalloon Lake, an unincorporated settlement near the middle of Melrose
Township, ‘unctions as a ‘neighborhood” cormercial center.



TABLE VIII
LOCAL POPULATION TRENDS

1940-1970, by Arecas

PERCENT PERCENT PERCENT
AREA 1940 1950 CHANGE 1660 CHAIIGE _1970 CEANGE
1. Beaver Island
Peaine Twp. 175 99 -43.4 48 -51.5 58 20.8
St. James Twp. 346 297 -14.2 169 -45.1 161 - 3.2
Total 521 396 -31.° 217 -82.5 219 0.9
2. Charlevoix
City of
Charlevoix 2299 2695 37.2 2751 29 | 3519  §
Charlevoix Twp. 167 183 9.6 290 58.5 720 148.3
Hayes Twp. 702 556 =29.8 4939 -10.3 706 41.5
Marion Twp. 523 5046 = 3.6 516 2.4 694 34.5
orwood Twp. 260 2385 «1.9 243 - 4,7 325 33.7
Total 3951 4193 6.1 4299 2.5 5964 38.7
3 ibyne City
City of
Boyne City 2904 3028 P 2797 - 7.6 2969 6.1
Bay Township 320 344 4. 348 3.2 456 31.0
Boyne Valley Twp. 677 628 =15.5 588 9.2 832 13:3
Evangeline Twp. 271 313 13,9 420 34.2 446 4.8
Cveline Twp. 533 553 3.8 602 8.9 837 29.0
Viilson Twp. 528 503 - 4.7 464 - 7.8 650 4n.1
Total 5233 5369 2.6 5319 - 0.9 6190 16.4
4, East Jordan
City of
East Jordan 1725 1779 . i § 1919 7.9 2041 6.4
South Arm Twp. 707 760 7.4 726 - 4.5 995 37.1
Total 2432 2539 4.4 2645 4,2 3036 14.8
5. Walloon Lake
Chandler Twp. 129 144 11.6 113 -21.5 89 -21.2
Melrose Twp. 556 635 18.2 672 5.8 830 23:9
Total 685 779 13.7 885 13.6 919 3.8
6. Hudson
Hudson Twp. 209 199 - 4.8 162 -18.6 219 35.2
Total 13,038 13,475 3.4 13,427 - 0.4 16,541 23.2

Source: US Census of Population



Since 1940, Ckandler Township has decreased in population by almost 50
percent; while, llelrcse Township has increased by a like percentage. This
trend can be explained by noting Melrose Township's location along heavily
travelled U.S. 131, and the relatively isolatcd location of Chandler Township.

A final area is comprised of Hudson Township. This unit stands alone, as the
persons living here generally orient their work, school, and nlay patterns to the
villages of Elmira and Vanderbilt in Otsego County.

As can be seen from the accompanying table, this township has cxmerienced an
erratic growth trend since 1940, with the 1970 nopulation only 10 persons above
that tallied at that time. The 35.2 percent increase from 1960 to 1970 is sim-
ilar to that in the townships and villagcs in the surrounding area.

The populaticn profile of thesc six areas, when viewed as a county, shows a
decreasing growth ratc from 1940 to 1960. During the decade of the 1960s, the

county increasad by 23.2 percent. This cxpansion 1is reflective of the factors
pointed out above.

This evaluation of the county’s growth trend since 1940 forms a basic back-
ground for understanding the future in terms of population.

Estimated Scasonal Population, 3y Arcas:

A discussion of scasonal populztions in Charlevoix County is hipghly importanc,
as the influx of temporary individuals causcs a notable change in the community
during peak resort periods of the year. A clarification of the difference be-
twecn scasonal ard transicnt residents will be used to introduce this analysis.

Scasonal residents, as defined for purposes of this report, includes those
pcrgons who reside on a part time basis in a dwelling unit located within the

confines of Charleveix County. The dwolling units roferred to are normally
called second homes or scasonal homes.

Transients, on thc othcr hand, are residents of the county for short pericds
of time, normally utilizing a motcl room, hotecl room, cabin, camnsite, or simiiar
dwelling place whilc visitine the county. This includcs those persons who stay
outsidc of the county and visit on a day-by-day basis.

It 1s difficult to project the number of transient visitors to the county.
However, given the many attractors for tramsient visitors - Youngs State Park,
whiting County Park, Boync Mountain Ski Resort, Thunder Mountain Ski Resort,
Walloon Hills Ski Resort, numerous city and township parks and beaches on Lake
Michigan, Lake Charlevoix, and Valloon Lake, Bells Bay State Forest Campground,
and dozens of public access sites - it i3 possible to make 2 "ball-park” estimate
of 8,000 to 10,000 pcrsons on a given high use day.

The estimation of the scasonal population is somewhat more scientific. This
is done utilizing the 1970 Cunsus of Housing and the 1972-73 Housing Survey under-

taken by the Ccunty Planning Department. Table IX depicts the estimated scasonal
populations by areca.

Assignment of a family size of 3.5 persons is undertaken following an assump-
tion that the resort family typically will contain from 1 to 2 children. Larger

families are counterbalanced in the system by childless elderly families and
single individuals.




TABLE IX
ESTIMATED SE/ASONAL POPULATION
By Areas

AVFRAGE SEASONAL TOTAL 5
DWELLING UNITS FAMILY SIZE POPULATION POPULATION

Beaver Island

Peaine Township 1323 3.5 persons 462 520
St. Jamei. Township 101¢ 514

Total 233 1034

Char ' .avoix

City of Charlevoix 1332 /.5 persons
Charlevoix Township 1062

Hayes Township 1021

Marion Township 291

Norwood Township 351

603

Boyne City

City of Boyne / 161?
Bay Township

Boyne Valley Township gl
Evangeline Township 3ot
Eveline Township 3551
Wilson Township 472
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East Jordan
City of East Jordan
South Arm Township

Total
Walloon Lake

Chandler Township 1 3.5 persons
Melrose Township 1

ludson
Hudson Township

1 1972-73 Housing Survey, Charlevoix County Planning Department.

2 1970 Census of Housing.

3 Includes year-round and seasonal. Year-round populations taken from Table VIII.




This table illustrates that the largest number of seasonal residents occupy
temporary dwelliag un.ts in the Boyne City area. The Charlevoix area is close
behind, followed then by the Walloon Lake, the East Jordan, the Beaver Island
and the Hudson areas. Taken together, a seasonal population of aonroximately
8,158 persons resides in the second home units in the county.

As these are actual figures, it is significant to locate major settlements of
seasonal residents. Evelire Township, wit: 25 miles of Lake Charlevoix shoreline
has an estimatad seasonal populatiorn of 1243, 48.6 percent more than their year-
round populatirm. Other townships experiencing this phenomenon are: Peaine (696.57),
St. James (123%), Bay (30%), Melrose (3.7%), and Fudson (1377%). South Arm and
Hayes Townships and the City of Charlevoix also contain large seasonal porulatioms.

The final colum om Table IX depicts the total year-round and scasonal popula-
tion by particular units and influence areas. This tabulation presents a more de-
fizitive look at the population of Charlevoix County. The addition of the eight
thousand plus estimated seasonal rcsidents adds a new dirmension to the plan
"foundation' which will evolve from this study of the county population.

Projected Populations, 1900-50, by Areae:

Following the above evaluation of past trends and thc current status of the
population of Charlevoix County, an estimate of the 1980 and 1997 population is
presented. Twe projections are provided for cach nrolitical unit., These arc based
on forccasts undertaken by the Department of Commerce, State of 'ichigan, and the
Ch :-levoix County Planning Department (Solid Waste Manapement Plan, 19 4).

Both projections shown on Table X wcre based on impacts such as automobile
registratior trends, voter lists, birth and death rates, and similar growth deter-
minants. The Department of Commerce projection is wholly a statistical projection
while the Planning Department estimate attempts to mcasure the pulse of davelopment
in the areas covered by the projcctions.

Arca 1, covering 3eaver Island, is expected to grow sliphtly by 1900, and
again slishtly by 1990. Thc total population in 1990 is projected to be 53.8
percent higher than the current level® however, even with this increcase, the island
group will not approach the population level of the carly century.

Growth in the Beaver Island arca will be attributable to an increase in devel-
opuent of resort oriented service facilitiee of both a winter and surmer type.
This will yicld an increascd seasonal population which will support more year=-
round residents.

The second arca on Table X is the Charlevoix area. Population increases here
are expected to occur as a continuation of the trends which developed during the
decade between 1960 and 1970.

Extcnsion of the rate of growth experienced during the 196G's assumes that
the conditions causing the increase will continue to impact this area. Indicators
available at the time of this report's preparation (1975), support this premise.




TABLE X
PROJECTCD POPULATION
1980-90, by Areas
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’SL;aonﬂl Totxi 1 2 Seasonal Total

1. Beaver Island
Townships
.Peaine
«S3t., James

TCTAL

Charlevoix
Cicy
.Charlevoix 4,927 ) €,808
Townships
.Charlevoix 1,008 . 1.411
.Hayes 088 1,383
Marion 972 1,361
Horwood 455 637

TOTAL 8,350 : 11,690

Boyne City
City
.Boyne City 3,711
Towvnahips
. Jay 570
.Boyne

Valley 1,040

.Evangeline 550
.Eveline 1,046
+Wilson 813

TOTAL 7,730

East Jordan

City

.East Jordan 2,347

Township

. South Arm 1,144 1,316

TOTAL 3,491 7 4,015

Walloon Lake
Tounships
.Chandler 120
Melrose 1,121

TOTAL

fludson
Township
.Hudson 28. 302 3 €33 414

TOTAL 21,360 22,432 10,362 31,722 273 31,146

1 Planning Department, Charlevoix County
Department of Commerce, State of Michipan




Projected populations in Area 3 show Boyme City to be a growth area for tha
next decade and a half. Both the Planning Department and the Department of
Commerce fipgures support this cxpansion of thc Boynme City influence area. The
state projection poecs so far as to indicate an increase for Boyme City of 113.1
percent over the 1970 population.

Growth projections of this magnitudc are based on the many potentials for
development in the Boyne City arca. Continued proliferation of cthe skiing in-
dustry: and incrcascd demand for homesites with a "view" of Lake Charlevoix,
Walloon Lake or the various ski resorts: stcady industrisl development (augmented
by an expresoway to be built into northwestern !Michigan sometime in the 1930's);
and ths evolvement of Boyne City as a major commercial service center, all will
contribute to an incrcasc in population in this arca.

The Bast Jordan arca is cstimatod to develop at a lower rote of growth than
the arcs3 influcrsed by the cwo other citics. !Many reasons axist for this pro-
jection level. The most compulling scems to be the dominance of the East Jordan
Iron Works industrial location., The plant is situatcd at the hub of activity in
the city and tends to influcnce the growth attitude of the surroundiag arca.

This is not to say that thc nmanufacturins site is obuoxious; however, when an
industry so dominat:s a setting. tho focus of the coomunity cttitudes tend to follow
that lcad. Thie, in turn, scts the standard for lifestyles in the arca.

It alco influcrecs cormunity growth decision making. Because of this, East
Jordan hes developed as a primary industrial location in Charlevoix County. This,
however, conflicts with the cvolvement of "tourist” oriented activitics, and,

whercas, Boyne City, Charlcvoix, Petoskey, Harber Springs, and other surrounding
comnunitics have expericnced continuous resort development, East Jordan has grown
glower duc to its “industrial” imapc.

Actuclly, with the potential for an cxpressway to provide better transporta-
tion to and fron the East Jordan arca, it is pcesiblc to assign a larger growth
percentage here. The eotimate on Table X reflects this possibility, however, it
assumcs a slower, nora deliberate rate of expansion for East Jordan.

Both the Planning Department and the Department of Commerce agrec that the
Walloon Lake arca will expuricnce substantial growth in the next two decades. The
influence of Potoskcy and Boyme City, and, to a lesser extent, Vanderbilt, will

support the 69.3 purcent incrcase in total population (ycar-round and scasonal)
by 1990.

Arca 6 has alrcady been described as overlapping into Otsego County in its

orientation. Hudson Township is projccted to be the recipicnt of much of the
rowth of that arce.

Table X projccts both an increasc in the seasonal and yecar-round population of
the arca within thce confines of the township. This is supportad by proposed de-
velopments on Thumb Lake (Lakc Louise) and Bows Lake and by incrcased requests for
permits to build rural homesites within the township.

Taken together, with the unique circumstances : ffecting cach of tha arcas
doscribed above, Charlevoix County is slated to witacos an cxpansion of its ycar-
round, secasonal, and total population levels. Futu-c plan considcrations nust
reflect the incroaccs of 67.7% (Planning Departmen- figures), 56.3%, and 63.9%,
reepectively, for thoesce population catogorics.
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Attachment 1 to Appendix 1 to the Direction and Control Annex

Staff List for a Nuclear Power Plant Incident
(for 24~hour operation)

EOC_POSITION NORMAL_POSITION BACK-UP_POSITION

Executive Group
Chief Executive Chairman, Board of Commissioners Vice-Chairman

Chief of Staff . mergency Services Coordinator Deputy Coordinator
Public Information Officer Reporter, Charlevoix Courier Reporter, Charlevoix Courier

Damage Assessment Group
Damage Assessment Group Chief Director, Equalization Department Assistaut Director, Equalization Dept.
Damage Analysis Officer Assistant Director, Equalization Dept. Appraiser I
Damage Assessment Team Appralisers Appraisers
Plotter Appraiser 1 Appraiser 1
Radiological Defense Officer Planning Department Director Teacher, Boyne City High School

Operations Group

Police Operations Officer Sheriff Under Sheriff

Fire Operations Officer Designee (from Boyne City) Designee (Chlef, Charlevoix City)

Welfare Operations Officer Director, Department of Social Serv. Special Services Coordinator,
Dept. of Social Services

Public Works Operations Officer Road Commission Engineer Road Commission Foreman in
Charlevoix area

Health Operations Officer Administrator, Health Dept., Dist. 3 Envircnmental Health Div. Director

Schocl Support Operations Off. Superintendent, Intermediate Schools Assistant Superintendent

csource Group
Communications Officer Dispatcher Dispatcher
Controller/Log Recorder Posse Posse
Plotter Appraiser I Appraiser 1
Messenger Posse County Secretary
State Liaison MSP Emergency Services Field Coord. Lt., Community Services
Consumers Power Company ) : i \
Representative (in County EOC) - - . ' ' :

Commissioner, Distrt

will be present at




Attachment 3 to Appendix | to the Direction and Control Annex

STAFF TELEPHONE NUMBERS*

EOC Position
Chief Executive

Emergency Services
Coordinator

Public Information Officer

Damage Assessment Group
Chief

Radiological Defense Officer

Law Enforcement Operations
Officer

Fire Operations Officer
Social Services Operations
Officer

Public Works Operations
Yfficer

tiralth Operations Officer

Support Operations
er

Contr

Messeng:r

Log Recorler (dispatcher)
State Liais n

Consumers Pow:r Liaison
County Liaison to State

on-scene EOC

County Liaison to flant's
EOC

*Note: Back-up EOC

Name

Clyde Cunningham

Earl Muma

Dennis Chase

Joan Blanchard

John Hess

Sheriff Lasater

-

~ SQrine?

~

-~ -

L8
Louts-Schomberger

Richard Tillen

Fred Welch

Jerry Chase

Jim Shepherd

Larry Matthew, Comm.

District 6

’

582=6611_

582w 5%1

taff telephone numbers in Attachment

1—9&“—;" WD




Attachment 4 to Appendix 1 to the Direction and Control Annex

BACK-UP EOC STAFF

.LEPHONE NUMBERS*

EOC Position

Chief Executive

Emergency Services
Coordinator

Public Information Officer

Damage Assessment Group
Chief

Radiological Defense Officer

Law Enforcement
Officer

Fire Operations

ocial Services

Operations

ci
Officer

Public Works Operations
Officer

Health Operations Officer

School Support Operations
Officer

Controller
Messenger
Log Recorder (dispatcher)

tate Liaison

Consumers Power Liaison

County Liaison to State
on-scene EOC

County Liaison to Plant's
EOC

*Note:

Name

Donald Meggison

Alice Tunison

Peg Olhe

Carla Spencer

Henry Lentz

Bryon Stockwell

John Curtis

Doug

Dick

Dean Mikulski

Sue Shepherd

LLt. Robert
(Community

Beadle

to be designated

Ralf Harmon, Comm.,
Districet 7

Casimer Toton, Comm.,
District 10

Home

547-6444

547-6054

547-6558

547-9919 547-6725

547=-4471

582-7330 547-6174

547-6523 547-9054

347-1389

1-946-0550

Services District Coordinator)

£82-6862

Primary EOC staff telephone numbers are located in Attachment 3,

These people should be called first. If they cannot be reached,










